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Abstract: Attempts are being made to provide various tactile feedbacks to user. In particular, a variety
of soft actuators are being inserted into the tactile feedback device to give a more flexible, soft and
strong stimulation. In this study, a basic study was performed to utilize a hydraulically amplified
self-healing electrostatic (HASEL) actuator as a tactile feedback actuator. The HASEL actuator
showed great displacement and force with a simple circuit configuration. In particular, by making the
actuator in a circular shape, the angle was reduced and the electrode was arranged in a ring shape to
maximize the displacement of the central part. As a result, the HASEL actuator showed a displacement
difference according to the input waveform. In addition, in order to use it safely as an actuator for
tactile feedback, we covered the surface with silicone and confirmed that the actuator works well.
Using these actuators, it will be possible to manufacture a lightweight, portable tactile feedback device.

Keywords: Soft Robotics, Hydraulically Amplified Self-Healing Electrostatic Actuator (HASEL Actuator)
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[Fig. 1] Schematic for HASEL actuator: The HASEL actuator
consists of a deformation point where the shape is deformed and
aring-shaped electrode where a potential difference occurs. The
total diameter of the actuator is 50 mm and the diameter of the
deformation point is 25 mm
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[Fig. 2] Schematic for HASEL actuator mechanism: When
different polarity voltages are applied to the ring electrodes, the
ring electrodes stick together by electrostatic attraction. As the
actuator is sealed, the oil in the ring electrode moves to the
center, and the central deformation point rises upward

(a) OFF

[Fig. 3] Ring shaped HASEL actuator operation: The on (a) and off
(b) state of the actuator. When different polarity voltages are applied
to the ring electrodes, the central deformation point rises upward

(b) ON
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[Fig. 4] Peak displacement according to sine waves of various
frequency: When the 6 kV of voltage was applied in the form of
a sine wave of 0.1Hz, 0.25 Hz, and 0.5 Hz, the actuator showed
a difference in displacement
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[Fig. 5] Peak displacement according to weight: The 6 kV of
voltage was applied in the form of a square wave of 0.1 Hz. The
actuator showed a difference in displacement depending on weight
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[Fig. 6] Peak displacement according to voltage difference: The
6 and 7.5 kV of voltages were applied in the form of a square
wave of 0.1 Hz. The actuator with 100g of weight showed a
difference in displacement depending on voltage magnitude
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[Fig. 7] Silicone covered actuator peak displacement according
to weight: The 6 kV of voltage was applied in the form of a
square wave of 0.1 Hz. The actuator showed a difference in
displacement depending on different weights
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